Internally-Synthesized TiB2
Toshihiko TANI and Shigetaka WADA (Toyota Central Research and Development Laboratories, Inc., Nagakute, Aichi-gun, Aichi For example, the addition of TiB2 particles was reported to make notable toughness increments. SiC matrix composites containing TiB2 were fabricated through pressureless sintering by McMurtry, et al.1) and through hot-pressing by Janny2) and Endo et al. 3) The SiC-TiB2 compo sites were also found to have high electrical conductivity and could be machined using con ventional electrical discharge machining.4) The four-point flexural strength of the composites was, however, limited below 500MPa and was much lower than that of silicon nitride ceramics. The composites mentioned above were produced through mixing SiC, TiB2 and some sintering aids and sintering or hot-pressing the powder compacts. Commercially available TiB2 powders contain coarse particles in general and an organic solvent has to be used for mixing because of its high reactivity with water. 5) In the previous work, dense SiC-TiB2 compo sites could be obtained through reactive hot pressing using titanium nitride and amorphous boron mixed with SiC powder.6) The composites were composed of SiC matrix and internally synthesized TiB2 particles and they exhibited the higher flexural strength than composite using TiB2 powder as a starting material. However, fine boron powders are not only expensive but and C to SiC powder were added to each lot as sintering aids, besides the stoichiometrically required amounts for the reaction with TiO2.
Theoretical volume fraction of TiB2 are 9.7, 19.5 and 29.3% in the final products, respectively, assumed that the TiB2 be synthesized by the reaction (1) and the excess B4C and C remain there. Theoretical densities of the composites were also calculated under the same assumption. Another powder mixture of SiC with only B4C and C was also prepared for comparison with com posites. Each powder lot was mixed in water by ball milling for 20 hours, with polyethylene pot and nylon-coated iron balls. Slurries were spray-dried and the granular powders were die-pressed at 20MPa.
Powder compacts were heated in graphite dies (inner diameter of 60mm TiB2 was , however, sever al times as large as that of the starting TiO2 powder. It is because an aggregated TiO2 cluster reacted to be a single TiB2 particle . It is supposed that improvement in dispersivity of TiO2 particles in the slurry would result in obtaining much finer TiB2 particles dispersed troughout . It is also expected that prevention of agglomeration of carbon particles would improve the strength of the composites.
5.
Conclusion SiC-TiB2 composites with the four point flexu ral strength of more than 700MPa were obtained by the internal synthesis of TiB2 particles . The starting powder mixture was prepared through spray-drying of a water-slurry since the TiO2-B4C-C was employed as starting reactant system . TiB2 particles were uniformly dispersed in the final composites . The composites containing more than 20vol% TiB2 exhibited superior machi nability for electrical discharge machining.
